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Recent progress of integrated circuit device, since the chips are manufactured 
by a trend of TSglidensity and it also has a trend to make semiconductor devices have 
smaller size in or^^^>>^n more IC in the devices. IC designers are attempted to 
scale down the size of dev^^^^M4ncrease chip integration in a much smaller space. 
Typically, the semiconductor device^^;^§d^tection to prevent the penetration of 
moisture or the damage caused by accidenta^^i^e. Owing to this, the device 
structure needs to be packaged by some appropriate techn^. In this technology, 
the semiconductor dies or chips are usually packaged in a plasti^«,;c™ic package. 
The package of the chips must have the function to protect the chl^om being 
damaged and to release the heat generated by the chips while they are>«ader 
Operation. 



■ Tiie previous packaging technology was mainly on the concept of the lead frame, 
using the lea^neg^^I/O signal exchange channel. But now, under the highly 
integrated requirZ^iT^TtKr^^ the traditional lead frame 

packaging can't totally meet the ^^^^^^iTST^ttri^ Under this 

consideration, the packaging needs to be smaller in volume in order to : 



integrated requirement. Highly iritegrated I/O packaging concept also brings the 
developm^d a breakthrough in the package technology. A method named as ball 
grid array (BG)^technology is a popular used method in recent year. Integrated 
circuit (IC) manuft^companies tend to adapt ball grid array (BGA) technology 
due to the lead leg used^W is a ball shaped leg instead of the slender leg used by 
the traditional lead frame tecll^^gy. Another advantages of BGA also includes that 

the pitches (distance between ballsX^^"- ^^^'^ ^^'^""'^ °' 

their ball shaped legs. The smaller dis\es between balls reveals that the signal 
transportation would also become quicker th^e traditional lead frame technology 
The U. S patent No. 5629835. proposed by ^Wlikar, et. all, which entitled" 
METAL BALL GRID ARRAY PACKAGE WI^IMPROVED THERMAL 
CONDUCTIVITY" states a ball grid array packaging inWd. Another U.S patent 
N0.5239198 discloses a packaging form, which consists \ubstrate using FR4 
material to form the sere"" printing package. 



"The^ous integrated circuit packaging have been developed in recent years, 
however n^W what kind it is. Most of them adapt the following procedure in 
dividing the wa^^>^, cutting the wafer into individual chips then proceed the 
packaging and testi:;Kstep. However, in U.S patent No. 5323051 
"SEMICONDUCTOR WAF^Wl PACKAGING", it reveals a packaging step, 
m packaging step is conducted befo^^utting the wafers, it uses glass as adhesive 
material to seal the device in a hole. A c^ hole is allowed to be the electric 
channel. The wafer level packaging is another mature trend for semiconductor 
package. One of the previous inventions is to form a phW of dies on a surface of a 
semiconductor wafer. A glass is attached on the surface ^^je wafer having dies 
formed thereon. Then the other surface of the wafer (the surf^ithout dies) is 




grinded to redu>te the thickness of the wafer. This method is called back grinding. 
Then, the wafer inched to separate from IC and expose a portion of the adhesive 
material. Another g\^is attached to the wafer surface with dies by adhesive 
Kd> material. The next step i\form a thin film on the first glass, then etching the first 
glass and a portion of the a^sive material. This step is called the notch process. 
Thus forming a trench in the gla^id adhesive material. In the next sep. Tin ball will 
be formed on the thin fihn in the skequent process. The thin film made by solder 
will be patterned onto the surface of thirst glass and the surface along the trench to 
provide an electric comiection cham^el. sWer mask is then formed on the surface of 
N= the solder thin fihn surface and the surfaced glass to expose the surface for which it 

is associated with the thin fihn. Tin ball is foLd on the exposed solder thin film by 
traditional method. In the next step, the cutting Vedure is conducted by etching the 
adhesive material in the trench to cut through theVass in order to separate the dies. 
The method mentioned above is complicate, it needle notch process and cutting the 
. second glass to separate the dies. Besides, the cuttingWe would become a trench 
cliff, which is sharp for solder to attach on the cutting >^^e and finally reduce the 
quality of the device in package process. 



ru 
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"A ^ino to the reasons mentioned above, therej sa. need to provide a more 
simple and compact method to the wafer level packaging. 



Summary 



It is an objective of the invention to provide a chip size packaging. 

It is another objective of the invention to provide a wafer level package 



method. 




Tt i. vet another objective ofj he invention to prov ide a wafer level package 

"^(\^^ mrthndjintfi^;J^^'*fe^ '^^^^ oackagingJssL 

wafenlevet packa^comprising: a plurality of dies tormeci on ihe w^dc^r 



an1/0 metal pad formed on the fir st surface of the wafer. 

aoiymer. tor example, phoiu 




the next step, coating a first photoresist on the second surface of the wafer. 



said first photoresist comprising positive p hotoresist ^ 



first conductive layer in the hole (opening) of the photo PI fihn and 
f/^ then cover a ^^^iT^^liriifst^^ ^1°^ ^^^^ 

r^m positioPL of 7.r \m/Q\\ ' ' ' 




irfhTnext step, forming a seeding layer with copper on the top of the first 
conductive layer^S^^le.^hoto^ polymer layer. TTien, forming a second 
photoresist on the seeding lay^T^TSfiHTth^^^ Then, forming 

a second conductive layer to the circuit pattern dia^^in^BatBd^the defined axe of 
the ...rnnd photoresist The .econd condurti>^p layer comprises copp^ 

Removing the second and the first photoresist and the seeding layer covered 
by the second photoresist, thus forming trenches between each of the packaging 

entity. 

le filling material was filled into the trench and covers the circuit 

pattern diagram. The fiUin f^ material comtJrises 




Then, executing the grinding proce ss to fflind the second surface of the wafer 
to expose the filling material. Next, executing an openuig ..>-«teos^oortion of 
^e^s^xs^.^^.^mMU^^S ^i^^'^'' ^'""^''^ conductiye^^^^^ 
gxeetrtmg-ft ^lde i sciuu i i print i iife Jtop to for 



Brief Description of the Drawing 




The foregoing aspects and many of the attendant advantages of this invention 

will become m^e readily appreciated as the same becomes better understood by 
reference to the Mowing detailed description, when taken in conjunction with the 
accompanying draMngs, wherein: 

FIG.l indicatV the cross-sectional diagram of a wafer with metal pad formed 

thereon. 

FIG.2 indicates t\e cross-sectional diagram of a wafer with an opening opened 
thereon. 

FIG.3 indicates th\ cross-sectional diagram of a wafer with a positive 
photoresist formed on the ba^-side of the wafer. 

FIG.4 indicates the cross\ectional diagram of a wafer with a electroplating pad 

wetting layer formed thereon. 

FIG.5 indicates the crJss-sectional diagram of a wafer with a 
non-electroplating copper seeding laVr formed thereon. 

FIG.6 indicates the cross-se)\ional diagram of a wafer with coating 
photoresist diagram thereon to define th^ircuit diagram. 

FIG.7 indicates the cross-sectional \agram of a wafer with electroplating to 

form the copper layer. 

FIG.8 indicates the cross-sectional dia^ of a wafer with the situation of 

photoresist removed. 



indicates the cross-sectional diagram of a wafer with trench and filling 

material filled foniiwj^erein. 

FIG. 10 indicates thecrSs&^ctional diagram of a wafer with back-side grinding 



surface. 



FIG. 11 indicates the cross-sectional dia^^ih^of a wafer with Tin ball formed 
therein. 

FIG. 12 indicates the cross-sectional diagram of a w^r after the wafer level 
package testing. 

FIG. 13. indicates the cross-sectional diagram of a wafer after^utting (dividing) 
nf the wafer level pac kage. 



Detailed Description of the preferred embodiments - 



This Nmvention discloses a wafer level package and a method for 
manufacturingVwafer level package. The detail procedure is shown below: First 
referring to FIG.l a!XFIG.2, a surface (the first surface) of a wafer 2 has a metal 
pad for input and outputWal ( I / O pad ) and a window 6 is also formed on the 
surface of the wafer for laser^air. Then, a photo sensitive polymer 8 is formed on 
the first surface of the wafer 2. Tl^preferred material for photo sensitive polymer 8 
could be photo PI or EPOXY. A curiWrocess by ultra violet radiation or heating 
process is conducted to enhance the strucW°f EPOXY. Then, forming a plurality 
of openings 9 in the insulator layer 8, each opWing area is opened associated with 
the metal pad 4. These metal pads 4 are thus expo^^d with no coverage. It should be 
noticed that the photo PI or EPOXY are transparent m^al respect to laser, so the 
alignment mark on the scribble line will not be covered by\e insulator layer 8. In 



othci Myordo, the 
next operation. 



isible to the alignment tools and can be easily seen in the 



the photo PI 




Another way of forming an opening 9 in order to expose the metai paa ^ can 

also be conducted aiTonows^ysiag.ai225!L:^^ P^"^"" *° 

pattern onto the photoresist, and after feeetowljproc^ 
or RPO XY. this can also done to form the opening 9. 

ifCTTing to FIG.3, a photoresist 10 is coated on the second surface of the 
wafer 2, and a wetting layiH^Ss-fiUslinto^ opening 9, and the material for 
wetting layer 12 can be metal or alloy suchillii^^TC^i*-^^^^ the wetting 

layer 1 2 can be formed by electrical plating. 

Next referring to FIG. 5, a copper seeding layer 14 could be used by 
electroless Cu pfeti{ig method to implant the copper seeding layer 14 on the surface 
of the fihn 8 and the layer 12. Next, photoresist pattern 16 is coated on the 

copper seeding layer 14 to d^metal wire pattern, hi FIG.6, using the photoresist 
pattern 16 as a barrier, the metaUWr) wire 18 is formed on the portion of the 
area which is an area not to be covered bW photoresist pattern 16. The formation 
of the metal wire can be conducted using plaSh^ethod or other method to form 
the pattern on the surface of the wafer 2, as show^i^iFIG.V. Next, removing the 
photoresist diagram 16 and the copper seeding layer 14. Coring the removing step, 
although a very thin layer of copper layer 18 may be removed al^tle bit yet it would 
do little harm to the whole strucUire. In this way, the I/O metal pad 4W be directed 
through thin fihn 12 to form an electric connection with the metal laye>N^8. This 
irocess is called re-distribution. 



Referring to FIG.9, etching the surface of the wafer 2 thus forming a trench 20 
which can be used in the further manufachire step. A filling material 22 is fiUeaU 



Referringvto FIG.ll, the next step is to define a bump area of solder ball. A 
portion area of th^nsulated filling material 22 will be removed and to expose the 
wire pattern 18. TheS^posed area of the wire diagram 18 is aimed to be the side 

L printing method is utilized to coat a layer of solder 
on the area and to reflow iV thermal process and turning a paste layer of solder 
into solder ball 24. The solder b^l 24 is thus attached to the wafer. The formation of 
solder ball 24 can be conducted byShe well known BGA technology and distributed 
as an array pattern along the side of ^<^ip. An electric channel is thus constructed 
by the connection of Tin ball 24 to me\wire diagram 18. FIG.12 is the diagram 
showing the wafer level package testing pro\dure. The wafer 2 is sent to the wafer 
level testing device for final testing. After the ^1 testing, the wafer is proceeding 
with a cutting (dividing) process to separate the chik The cutting process is mainly 
cut along the trench of the filling EPOXY. thus prXcing a chip size package 
( CSP ). This invention is simpler than the previous priorV and the advantages of 
the invention are the back side photoresist and the trench of\e filling material can 
be easily tested before cutting process is conducted. And after tl^cutting process, it 
is easily cut along the trench to separate each chip on the wafer, as shown in FIG.13. 



The wafer level package of this invention is shown in FIG. 11, which 
possessesTpti&aUty of chips on the wafer 2. A trench 20 formed therein to run 
through the wafer. Fillinglnajerial 22 is filled in the trench. Metal pad 4 is formed 
y^)n the surface of the wafer 2. Piibtqsensitive polymer 8, such as photo PI or 
EPOXY is formed on the wafer 2 surfaceaiK^exposed the metal pad 4, the first 
conductive layer 12 lies within the insulated maten^S, the electric channel 18 Ues 
above the surface of the insulator 22 and the first conduce layer 12. A protection 
layer is covered on the top of the electric channel, insula^ material and it also 
expose a portion of the electric channel and the conductive buX24, which is on the 

top of the exposed metal wire 18. ^ 

As will be understood by persons skilled in the art, the foregoing preferred 
embodiment of the present invention is illustrative of the present invention rather 
than limiting the present invention. Having described the invention in connection 
with a preferred embodiment, modification will now suggest itself to those skilled in 
the art. Thus, the invention is not to be limited to this embodiment, but rather the 
invention is intended to cover various modifications and similar arrangements 
included within the spirit and scope of the appended claims, the scope of which 
should be accorded the broadest interpretation so as to encompass all such 
modification and similar structure. 

While the preferred embodiment of the invention has been illustrated and 
described, it will be appreciated that various changes can be made therein without 
departing fi-om the spirit and scope of the invention. 



